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SUBJECT: REGISTRATION OF PERMETHRIN FOR MILITARY USFS
(HED FTLROUSLCT $5-1356)
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Non-Dietaryv Exposure Branch
Health Effects Division (E75690;
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Non-Dietary Exposure Branch
Health Effects Division (E75090)

tlease find below the NDER review of ....
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1,0 TNTRADUCTION

~Aulaetnn Tnternational Favrnoration hae subhmitta’d An kgl s
of the U.S. Army Pesearch Nevelopment and Fnaineerina Tenter,
additional information in supnort of the registration of
nermethrin for use on RBattle Dress Uniforms /RMis), The
additiona' information is in resmonse to the Sepntember 23, 1099
review of the registration request bv L. Rutney (HEN Profect
Mo. 8-1077A).

mhe nroduct in cuestinn contains N.5% nermothrin ge +ha
active inaredient. 7Tt is packaged in a 6 oz aerosol and is
intended to repel or kill ticks, mosauitos, an? chiagers.
According to RD, the material is already registered for civilian
use a< the nroduct Permanone. The militarv is seekina a senarate
reaistration for use in the fiald hv uniformad memhare ~f +tho
Armed Services.

Pairfield America has submitted on bhek21° ~n thn Nenarimant
nf Nefense (NON) a request to register Perigen Tndustrial
MAathnroofer. Periaen contains 72% permethrin as the arctive
inoredient and is currentlv reaistered “or civilian use accordin~
tn PD. The NOND would like to use Perigen to impreanate militarv
wool and wool-blend fahrics.

2.0 CONCLISTION

The Nondietarv Fxnosure Rranch (MDER) estimates that +rhe
dermal) expoaure from wearing permethrin treated RNDIIe will averacoe
N.0056 ma/ka/Aav an? tota' 2.7 mg/ka/vear ‘or a 7N %a individuyal.
The estimates are not adiusted for the dermal absorntion of
nermethrin fassumes 100% absorption) and are bhased nn the
unlikelv scenario of an individual wearina the R=DU for 24
hours/dav and for 265 davs/vear. These estimates assume *that
only 4 percent of the permethrin in BD''s will miarate to the
skin: however, NDFB defers to ™B-TPS review and evaluation of
this assumption derived from a rabhbit studv (MRIND Mna, 4N75A80-1731Y,

Exposure to Perigen-treated cots and other nonclothina
fabrics is assumed to be even less than to that received wearina
permethrin-treated clothing.

3.0 DISCUSSION

™he nroposed permethrin aerosol contains (0.5% x /A oz X
28,000 mg/oz) 840 ma permethrin. Based on proposed label
directions, 75 percent of the contents are to be aobnlied teo BMNIs
and the remainina 25 percent to mosaquito nettina. Therefore,
630 mg permethrin are arnlied to RNDIIs. Coulston has determined



IR JN

that the surface area of a BDI is §7,20N cm?. When one assumes
that apnroximately hal® (the inner surface) is in ¢contact with
the skin, the tota! surface area of a BN contactina the skin is
28,600 cm?. TFf the entire A30 mg permethrin were to adhere +o
the RDU, the concentration of permethrin on the RBDI' available for
skin contact would be N.022 mg/ch.

The Army field tested the aerosol can applications in the
Fverglades hetween Anril 28 and Mav 8, 1988 (Attachment © of
Coulston February 232, 1289 submission). The RNUs averaged N,027
mg nermethrin/cm? as measured bv gas chromatography. NDFR will
utilize the field measurement in its calculations. Attachment ~
also provides permethrin concentrations on RBNDUs a“ter laundering.
The concentrations were as follows:

Launderings Permethrin ’mq/cm2\
0 n,.n27
2 ' nN.018
5 n,ona
in n.no7

Ragad on the nronosed lahe!, the RNDIs are retreated every ajxth
week after six launderinos. Coulston states the averaqge field
lifesman of a RN is 120 Aavs,

Tha surface area of a 7" mo adult male i=s 17,4720 cm? v
the arms, leas, and torso (Subdivision 11, Pesticide Assessment
Guidelines). Rased on the launderino Aata, a maximum total of
0.020 ma/cm? would be availahle after 17 launderinas (0.N27

. . . 2 .
mq/cm2 at annlication minus 0.107 mg/cm” after 17 launderinas
equals n.020 mg/cm2 availahle). The nermethrin available woulAd
actually be less after six launderinas. Based on the 0,029
mg/cm® nermethrin not retained in the RDU and a skin contact area
of 17,420 cmz, a +total of 348 mg nermethrin can notentiallv he
available for dermal absorption over the 6-week period orior to
reapplication. For a 70 kg individual, the averace dailv
potential exposure would be (348 mg/42 days x 1/70 kg) 0.12
mg/kg/Aay over the first 6-week period.

After 6 weeks, the BDU would be retreated at N0.027 ma /cm?
which added to the prior treatment residues of annroximatelv
0.008 mg/cm?2 after six launderings would yield an initial second
treatment residue level of 0.035 mg/cmz. The launderino data
indicated that 74 percent of the 0.027 mg/ch was removed after
10 launderings. 1If one assumes that 74 percent of the N.035
mag/cm?¢ residue level is removed and all is available for dermal
absorption, then 0.024 mq/cm2 is availahle. Rased on N.N25
mg/cm2 not retained in the ®»NU during the second A-week period
and a skin contact area of 17,420 cm?%, a total of A53 na
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permethrin can pn+tentially be availahle for dermal absorption.
“or the 70 kg individual, the averace dailv exnosure ~var the

second 6-week period would be (453 mg/42 days x 1/70 kg) 0.1%
mg/ka/dav.

At the end of the second f-week periond, tha PN would have
retained 0.009 mg/cm2 permethrin residues. The third and fina’l
spray application of 0.027 ma/cm? added to the N.N09 ma/cm® would
yield_an initial third 6-week period residue Tevel of 0.034
mg/cm?. Aaain assuming 74 percent of the residues are removed, a
total of 0,027 mg/cm2 would be available for potential exposure.
The average daily exposure over this third 6-week treatment
period would be N.16 ma/ka’/dav. The overall potential daily
amount of permethrin available for exposure over the three-
treatment, 120-*?ay life of the P70 would averaqe N.74 ma’/ka/Aav.
This three-soray cycle for a BDIJ could be reneated twice more
during one vear. An individual wearina three BDUs over a l-vear
period would have a vpotential dermal expnsure o 5! mg/kq/year
assuming all nermethrin not retained after laundering is
available for dermal exposure.

The average daily amount o° permethrin availahle for dermal
expozure o° 0,14 mg/ka/day is probably an overestimate cof the
actual amount leaching from the BDIT nnto the skin. The vast
maioritv of the permethrin removed from BDUs mav he removed
Aurina laundering. A studv submitted hv the reagistran*
(Snodgrass, H.L., U.S. Army Environmental Hygiene Agencyv, 1988,
Mitication of Permethrin From Tmpreanated Military Fabrics as
Measured in Rabbits, MRID No. 407668-13) concluded that 4 pervrcent
nf the permethrin in treated military dress fabric migrated to
rabbit skin. NDFB defers review of this rabhit studv by
Toxicolonagy BRranch T-IRS. If it is assumed that 4 nercent of the
permethrin not retained by the fabric migrates to the skin of
the wearer (conversely, 96 nmercent of the nonretained permethrin
is either removed during laundering or lost through other
processes), the total dermal exposure to permethrin in RNs would
be (0.14 mg/kg/day x 0.04) 0.0056 mg’/kg/day or 2.0 mg/kg/year
for 365 dayvs.

cc:  Circulation
SACR (Linda Xutney)
Permethrin File
Correspondence File
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